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(57) Abstract 
[Purpose] 

To remove crystal imperfections, impurities, and the like from an 
element active region when making a thin film transistor. 
[Constitution] 

Amorphous silicon film (4) is accumulated onto insulating 
substrate (1) and oxide film (5) is formed on amorphous silicon 
film (4) . Photoresist film (6) is formed as a mask on oxide film 
(5) and impregnated with ions, thereby making a high impurity 
region of only that section of amorphous silicon film (4) that 
corresponds to element non-formation region (3), rendering it 
into gettering layer (7) . Photoresist film (6) is then removed, 
after which amorphous silicon film (4) is crystalized by laser 
annealing. Together with rendering this a polysilicon film, 
crystal imperfections, impurities, etc., in amorphous silicon 
film (4) f s section corresponding to element formation region (2) 
are absorbed in the surrounding high impurity (gettering) layer 
(7) . Afterwards, oxide film (5) is removed, and the unneeded 
section of the polysilicon layer (gettering layer (7)) is then 
removed by an element separation process. In this state the 
polysilicon film is formed only in element formation region (2) 
on insulating substrate (1) . 
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[Claims] 
[Claim 1] 

The manufacture of a thin film transistor comprising 
accumulating a semiconductor film to an element formation region 
and its surrounding element non- formation region; making a high 
impurity region only of a section of the semiconductor thin film 
that corresponds to the element non- format ion region and making 
it into a gettering layer; by annealing, absorbing in the 
surrounding gettering layer crystal imperfections, impurities, 
etc., in the semiconductor thin film section corresponding to the 
element formation region; removing the gettering layer. 
[Detailed Explanation of the Invention] 
[0001] [Industrial Field of Application] 

This invention pertains to the manufacture of a thin film 
transistor. 
[0002] [Prior Art] 

Transistor manufacturing technologies using silicon wafers 
acquire satisfactory element characteristics by using gettering 
technologies and removing crystal imperfections, impurities, and 
the like, from the element active region. In thin film 
transistor manufacturing technologies, semiconductor thin films, 
made of amorphous silicon or polysilicon, are accumulated on 
insulating substrates made from glass and like materials. 
Afterwards, the semiconductor thin film is pattern formed to an 
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element formation region by an element separation process. The 
result is that the gettering technology that has employed 
transistor manufacture technologies using silicon wafers cannot 
be utilized. 

[0003] [Problems that the Invention is to Solve] 

Since gettering technology that has employed transistor 
manufacture technologies using silicon wafers cannot be utilized 
in prior thin film transistor manufacturing technologies there 
are these problems. Instances arise where crystal imperfections, 
impurities/ and the like cannot be removed from the element 
active region which, in its turn, prohibits the acquisition of 
satisfactory element characteristics. The objective of the 
present invention is to offer the manufacture of a thin film 
transistor that can remove crystal imperfections, impurities, and 
such from the element active region. 
[0004] [Means of Solving the Problems] 

This invention will solve the prior problems by accumulating 
a semiconductor film to an element formation region and its 
surrounding element non-formation region; making a high impurity 
region only of a section of the semiconductor thin film that 
corresponds to the element non-formation region and making it 
into a gettering layer; annealing so that it absorbs in the 
surrounding gettering layer crystal imperfections, impurities, 
etc., in the semiconductor thin film section corresponding to the 
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element formation region; and removing the gettering layer* 
[0005] [Operation of the Invention] 

Crystal imperfections, impurities, and the like can be 
removed from the element active region in accord with this 
invention. The reason for this is that a high impurity region is 
made only of a section of the semiconductor thin film that 
corresponds to the element non-formation region, making it into a 
gettering layer. Afterwards, by annealing, it absorbs layer 
crystal imperfections, impurities, etc., in the semiconductor 
thin film section corresponding to the element formation region 
in the surrounding gettering. Finaly, the gettering layer is 
removed. 

[0006] [Working Example] 

Figures 1-4 illustrate each manufacturing process for the 
thin film transistor in this invention's one working example. 
The thin film's manufacture will be explained while referencing 
these drawings in order. 
[0007] 

Figure 1 shows amorphous silicon film (4) accumulated on 
element formation region (2) and its surrounding element non- 
formation layer (3) on insulating substrate (1), which is formed 
of glass and like materials. Oxide film (5) is next accumulated 
on amorphous silicon film (4) by [a] thermal oxidation process. 
Photoresist film (6) is then pattern formed to the surface of the 
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section of oxide film (5) that corresponds to element formation 
region (2) . With photoresist film (6) as a mask an ion injector 
injects phosphorous, boron, argon, oxygen, carbon, and other 
gettering ions into the section of amorphous silicon film 4 that 
corresponds to element non-formation region (3) . Only the 
section of amorphous silicon film (4) corresponding thereto (3) 
is changed to a high impurity region, making gettering layer (7) . 
Photoresist film (6) is removed afterwards. 
[0008] 

Figure 2 shows that amorphous silicon film (4) J.s ^ 
cry st^ ize^ . Together with rendering this a 

polysilicon film, crystal imperfections, impurities, etc., in 
amorphous silicon film (4) f s section corresponding to element 
formation region (2) are absorbed_J..qL-tfr g ^surrpunciiag^JlLQ h 
impurity (gettering) layer (7) . Afterwards, oxide film (5) is 
removed, and the unneeded section of polysilicon film (8) 
(gettering layer (7)) corresponding to element non-formation 
region (3) is then removed by an element separation process. In 
this state polysilicon film (8) is formed only in element 
formation region (2) on insulating substrate (1) . 
[0009] 

Figure (3) indicates that gate insulating film (9), composed 
of a silicon oxide or nitride, is formed to the entire surface. 
Gate electrode (11), composed of aluminum, is next pattern formed 
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to the surface of the section of gate insulating film (9) 
corresponding to polysilicon film (8)'s channel (10). With gate 
electrode (11) as a mask an ion injector then injects boron and 
other source • drain formation ions, forming source • drain 
regions (12) in polysilicon film (8) in both sides of gate 
electrode (11) . 
[0010] 

Figure 4 indicates that interlayer insulating film (13), 
composed of a silicon oxide or nitride, is formed to the entire 
surface. Contact holes (14) are then formed to interlayer 
insulating film (13) and gate insulating film (9) corresponding 
to source • drain region (12) . Aluminum source • drain 
electrode(s) (15), connected to source • drain region (12) 
through contact holes (14), is next pattern formed to the surface 
of interlayer insulating film (13) . The thin film transistor is 
manufactured in this way. 
[0011] 

In the thin film transistor thus manufactured only the 
section of amorphous silicon film (4) corresponding to element 
non-formation section (3) is made a high impurity region, making 
gettering layer (7) . Afterwards, crystal imperfections, 
impurities, and the like in the section of amorphous silicon film 
(4) corresponding to element formation section (2) are absorbed 
into the surrounding gettering layer (7) by an annealing process. 
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These crystal imperfections, impurities, etc. can then be removed 
from the element active region, because gettering layer (7) is 
removed, and satisfactory element characteristics can be acquired 
in their turn. Amorphous silicon film (4) is crystalized by one 
annealing process, making it into polysilicon film (8) • The 
crystal imperfections, impurities, and such in the section of 
amorphous silicon film (4) that corresponds to element formation 
region (2) can be absorbed into the surrounding gettering layer 
(7) at the same time. The number of processes are, as much as 
possible, able to be kept to a minimum, because an element 
separation process removes unneeded polysilicon film (8) 
(gettering layer (7) ) corresponding to element non-formation 
region (4) . Moreover, if the same ions used as gettering ions 
are used for source • drain formation ions, then gettering ion 
impregnation can be performed by a source • drain formation ion 
injector. 
[0012] 

In the above working example amorphous silicon film (4), 
accumulated to the surface of insulating substrate (1), is 
crystalized and made into polysilicon film (8) . Nonetheless, 
this is not the only way to accomplish this end. A polysilicon 
film may also be directly accumulated to the insulating substrate 
surface. A thermal diffusion method may be employed in place of 
the ion injector, and a high heat process may be applied in place 
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of laser annealing. Finally, the thin film transistor is not 
limited to a co-planer type; a staggered type can also be 
applied. 
[0013] 

In accord with the above explanation for this invention only 
the section of the semiconductor thin film that corresponds to 
the element non-formation region is made a high impurity region, 
rendering it into a gettering layer. Afterwards, crystal 
imperfections, impurities, etc. in the section of the 
semiconductor film corresponding to the element formation region 
are removed from the surrounding gettering layer by an annealing 
process. Since the gettering layer is later removed the crystal 
imperfections, impurities, etc. can be removed from the element 
active region and, in their turn, satisfactory element 
characteristics can be acquired. 
[Effects of the Invention] 
[Brief Explanation of the Drawings] 

[Figure 1] Cross-sectional view of the state of the thin 
film transistor's manufacture in this invention's one working 
example when amorphous silicon and oxide films are formed on the 
insulating substrate surface, the photoresist film is pattern- 
formed on the surface as a mask, which gettering ions impregnate, 
and the gettering film is formed. 
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[Figure 2] Cross-sectional view of the state of the same 
thin film transistor's manufacture when the amorphous silicon 
film is crystalized by laser annealing after the photoresist film 
is removed and, together with rendering it a polysilicon film, 
crystal imperfections, impurities, etc., in the amorphous silicon 
film section corresponding to the element formation region are 
absorbed in the surrounding gettering layer. 

[Figure 3] Cross-sectional view of the state of the same 
thin film transistor's manufacture when the gate insulating film 
and gate electrodes are formed after the oxide and unneeded 
polysilicon (gettering) films are removed, source • drain 
formation ions impregnate the gate electrodes used as a mask, and 
the source • drain regions are formed. 

[Figure 4] Cross-sectional view of the state of the same 
thin film transistor's manufacture when the interlayer insulating 
film, contact holes, and source • drain electrodes are formed. 
[Explanation of Reference Numerals] 

1... Insulating substrate; 2... Element formation region; 
3... Element non-formation region; 4... Amorphous silicon film; 
5... Oxide film; 6... Photoresist film; 7... Gettering layer; 
8... Polysilicon film; 9... Gate insulating film; 10... Channel 
region; 11... Gate electrode; 12... Source • drain region; 13... 
Interlayer insulating film; 14... Contact hole; 15... Source • 
drain electrode; a... Gettering ions; b. . . Laser annealing; c... 
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Source • drain formation ions* 



[Figure 1] 
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Key: 1) Insulating substrate; 2) Element formation region; 3) 
Element non-formation region; 4) Amorphous silicon film; 5) Oxide 
film; 6) Photoresist film; 7) Gettering layer; a) Gettering ions. 

[Figure 2] 




Key: 1) Insulating substrate; 2) Element formation region; 3) 
Element non-formation region; 4) Amorphous silicon film; 5) Oxide 
film; 7) Gettering layer; 8) Polysilicon film; b) Laser 
annealing. 
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[Figure 3] 
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Key: 1) Insulating substrate; 8) Polysilicon film; 9) Gate 
insulating film; 10) Channel region; 11) Gate electrode; 12) 
Source • drain region; c) Source • drain formation ions. 

[Figure 4] 




Key: 1) Insulating substrate; 8) Polysilicon film; 9) Gate 
insulating film; 10) Channel region; 11) Gate electrode; 12) 
Source • drain region; 13) Interlayer insulating film; 14) 
Contact hole; 15) Source • drain electrode. 
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